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Invention DRIED NOODLE AND PROCESS FOR PRODUCING THE SAME 5 Technical Field
The present invention relates to a dried noodle. Background Art
Conventionally, with dried noodles, the noodles 10easily adhere to each
other during boiling, and thus a cook needs to stir the noodles during
cooking. Furthermore, it is necessary to wash the boiled noodles with water
to eliminate a viscid sensation. Conventional dried noodles are produced by
having 15undergone a drying step for which a long time is required. In
general, a raw noodle string is dried under a condition that is close to
natural drying at a low temperature of 20 to 60C over 2 to 20 hours. In
such production process, cracking is produced 



20frequently due to fine changes in the humidity and temperature during
drying. Therefore, drying for a long time as mentioned above is essential
for preventing cracking of a noodle due to excess evaporation of moisture.
25Disclosure of Invention According to the aspects of the present
invention, (1) A dried noodle having a porosity in the cross- sectional
area of the noodle of from 0.1 to 15%, a unit  2 porosity in the
cross-sectional area of the noodle of from 0.01 to 1%, a gelatinization
degree of 30 to 75% and a porous structure; and (2) a process for the
production of a dried noodle 5having a gelatinization degree of 30 to 75%
as a final gelatinization degree, comprising foaming and drying at 90 to
150C a raw noodle body formed from a noodle dough comprising a main raw
material and a powder oil, which is entirely derived from an oil, in an
amount of 10more than 0.5% by weight and less than 6% by weight with
respect to the total weight of the main raw material; are provided.
According to the embodiments of the present 15invention, a dried noodle
that can be cooked finely in an easy manner within a short time and a
process for the production of the same are provided. Brief Description of
Drawings FIG. 1 shows a cross-section of the dried noodle 



20according to an embodiment of the present invention (FIG. 1A) and a
cross-section of a conventional noodle (FIG. 1B);       FIG. 2 is a scheme
showing an example of the process for the production of the dried noodle;
and  25 FIG. 3 is a drawing showing the evaluation of the dried noodle
according to an embodiment of the present invention.  3 Best Mode for
Carrying Out the Invention        The dried noodle according to an
embodiment of the present invention has a porosity in the cross-sectional
area of the noodle of from 0.1 to 15%, a unit porosity 5in the
cross-sectional area of the noodle of from 0.01 to 1%, a gelatinization
degree of 30 to 75% and a porous structure. The porous structure in the
dried noodle refers to a structure that does not have large voids as in
10FIG. 1B (shown in black in the drawing) but has plural pores over the
entirety of the cutting surface as shown in FIG. lA (shown in black in the
drawing), i.e., has many pores. The porous structure in the noodle
according to the present invention comprises plural 15air-spaces in the
following state. The "porosity" refers to the ratio of the open area of the
all air-spaces which accounts for the cross-section area when the noodle is
cut in the direction orthogonal to the longitudinal direction. 20The
porosity can be represented by the following formula. The "porosity" is the
ratio of "the open area obtained by summing the open areas of the all
airspaces present in one cross-section of one piece of noodle" with respect
to "the whole area of the cross- 



25section, i.e., cross-sectional area". In the dried noodle, the porosity
is from 0.1 to 15% in the cases when the noodle is cut at any position.  4
[Mathematical Formula 1]                 Open area of all air-spaces (mm2)
Porosity (P)=x100 Cross-sectional area (mm2) The "unit porosity" used here
is the ratio of the open area of one air-space which accounts for the
cross-sectional area obtained when the noodle is cut in the .direction
orthogonal to the longitudinal direction. 10The "unit porosity" is the
ratio of "the open area of one air-space" as a minimum unit with respect to
"the whole area of one cross-section of one piece of noodle, i.e.,
cross-sectional area". In the dried noodle, the unit porosity is from 0.01
to 1% in the cases when the 15noodle is cut at any position. [Mathematical
Formula 2] Unit porosity (M)=  Open area of all air spaces (mm2)/Number of
air-spaces x100 Cross-sectional area (mm2) 200.01%<M<1%       In the dried
noodle under such conditions, the porous structure in the dried noodle may
be a structure that does not have large voids but has many pores over the
entirety of the cutting surface as mentioned above, 25in the cases when the
noodle is cut at any position, as 



shown by the above-mentioned porosity and unit porosity. For example, in
the dried noodle according to an  embodiment, the pore having the smallest
size among the many pores existing in one cross-section, i.e., "the
smallest air-space existing in the cross-section of the noodle" may have,
for example, a size larger than 50.03 mm that is the detection limit value
in the case of an observation at 25 times magnification. The "smallest
air-space existing in the cross-section of the noodle" may be represented
by, for example, a ratio "Rmin" mentioned below, with respect to "the whole
area 10of one cross-section of one piece of noodle, i.e., cross-sectional
area". For example, Rmin may be 0.04%. [Mathematical Formula 3]        Open
area of minimum air-space (mm2) Rmin=x100 Cross-sectional area (mm2) 15
Basically, the pore having the largest size among the many pores existing
in one cross-section, i.e., "the largest air-space existing in the
cross-section of the noodle" may have a size satisfying that the cross-
20section of the noodle does not have large voids as in FIG. 1B but may
have plural pores, i.e., many pores, through the entirety of the cutting
surface as shown in FIG. 1A. In the dried noodle according to an
embodiment, the pore having the largest size among the 25pores existing in
one cross-section, i.e., "the largest air-space existing in the
cross-section of the noodle" may be represented by, for example, a ratio
"Rmax" as shown below with respect to "the whole area of one  6
cross-section of one piece of noodle, i.e., cross-sectional area". 



[Mathematical Formula 4] 5        Open area of maximum air-space (mm2)
Rmax=x100 Cross-sectional area (mm2)        Rmax may be increased or
decreased depending on the composition of the noodle dough. For example,
Rmax may be 7 or 5%. 10The dried noodle may have a gelatinization degree of
30 to 75%, or the gelatinization degree may be 40 to 75% or 50 to 75%. The
gelatinization degree may be measured by a glucoamylase method or a
mutarotase-GOD method. 15The air-spaces in the cross-section of the noodle
are produced depending on the pores existing in the porous structure. Such
porous structure provides excellent texture with elasticity. Furthermore,
due to such porous structure, it is possible to reconstitute 20the dried
noodle quickly in hot water.       The dried noodle can be produced, for
example, as follows. First, a noodle dough comprising a main raw material
and a powder oil, which is entirely derived from an oil, in an amount of
more than approximately 250.5% by weight and less than approximately 6% by
weight with respect to the total weight of the main raw material is
prepared. From this noodle dough, a raw noodle body having a desired shape
is made by any-means  7 known per se. The obtained raw noodle body is
treated, for example, at approximately 90C to approximately 150C for
approximately 3 minutes to approximately 20 minutes. Alternatively, it can
also be produced as 5follows. After conducting the foaming and drying of 



the above-mentioned raw noodle body at approximately 120C to approximately
150C for approximately 1 minute to approximately 4 minutes, the noodle body
may further be dried, or foamed and dried at a temperature lower 10than the
above-mentioned temperature. For example, the temperature lower than
approximately 120C to approximately 150C may be, for example, approximately
120C or less, approximately 50C to approximately 120C, approximately 70C to
approximately 120C, or 15approximately 90C to approximately 120C.
For example, the foaming and drying may be achieved by a treatment under a
condition at approximately 120C to approximately 150C (i.e., a first
treatment) and a subsequent treatment under a  20 condition at
approximately 50C to approximately 120C (i.e., a second treatment). The
treatment time may be approximately 3 minutes to approximately 20 minutes
as the total of the time for the first treatment and the time for the
second treatment. By the first and second 25treatments, a dried noodle
having the specific features according to the present invention and a fine
quality can be finally obtained. Furthermore, the formation of  8 the
porous structure may be completed during the first treatment and only
drying may be conducted in the subsequent second treatment, or the porous
structure may be formed over the both of the first and second treatments.
In this case, at the initial stage of the second treatment, the porous
structure is formed and drying proceeds, and after the porous structure has
been formed, only drying would further proceed.       As mentioned above,
this dried noodle may be produced by a single stage drying treatment in
which a certain temperature condition is maintained, or may be produced by
a multi-stage drying treatment in which the dried noodle is controlled
under two or more temperature conditions.       The shape of the raw noodle
body may be any of embodiments that are generally known as noodles,
depending on the form of a final product such as a Chinese noodle, a pasta,
an udon noodle and a soba noodle. For example, in the cases of a Chinese
noodle, pasta, an udon noodle and a soba noodle, and the like, the shape
may be string-like. In this case, the "raw noodle body" may be called "a
raw noodle string". Alternatively, the form may be any form that is
suitable for any of desired pasta or Chinese noodle known to persons
skilled in the art.       The "main raw material" may be, but is not
limited to, for example; wheatjlours such as hard whear, flour,  9
semi-hard wheat flour, soft wheat flour and durum semolina wheat, and any
of cereal flours known per se including rice powder and corn powder, for
example, starches of Solanum tuberosum L. such as potato, sugar 5cane and
tapioca, and processed starches that are obtained by processing these by a
means known per se, and the like. 



The noodle dough may further comprise water, salt and/or other additives
besides the main raw material. 10Examples of other additives include, but
are not limited to, Kansui(brine), vegetable proteins, egg powder, yam
powder, emulsifiers, polysaccharide thickeners, pigments and additives
known per se which can be generally used as food additives. The additive
15may be selected depending on the characteristic of the final product such
as the kind of the noodle such as Chinese-style, Japanese-style and
European-style noodles. The Kansui refers to mixtures of one kind or two
20kinds or more of potassium carbonate, sodium carbonate, sodium hydrogen
carbonate and potassium salts or sodium salts of phosphoric acids which
comply with the Standard of Elements as a raw material, or aqueous
solutions or dilutions with wheat flour thereof 25(Japanese Food Additives
Standards based on the Food Sanitation Act). In the process for the
production of the dried noodle, a Kansui that satisfies the  10
requirements of the above-mentioned Standard of Elements can be used.
Alternatively, it is also possible to use an alternate substance as long as
it exhibits an action as a Kansui, or to use the Kansui 5and the alternate
substance in combination. The incorporation ratios of the cereal powder,
salt, water and other additives are not specifically limited. 



The powder oil, which is entirely derived from an oil, may be a powder oil
produced by using as a raw 10material any of edible oils known per se such
as vegetable oils such as palm oil, cottonseed oil, safflower oil, rice
bran oil, coconut oil, palm kernel oil, rapeseed oil, corn oil, soybean
oil, sesame oil and hydrogenated oils and ester-exchanged oils thereof.
15Such a powder oil may be included in the noodle dough in an amount of
more than approximately 0.5% by weight and less than approximately 6% by
weight, preferably approximately 0.75% by weight to approximately 5% by
weight, more preferably approximately 1.0% by weight to 20approximately 4%
by weight, with respect to the total weight of the main raw material.
Examples of the process for the production of the powder oil include, but
are not limited to, any of processes known per se such as a spray-cooling
process 25and a drum-flake process. The shape of the particle of the powder
oil includes, but is not limited to, a spherical shape, a rod shape and a
scale shape, and the  11 like. The size of the particle of the powder oil
may be adjusted depending on the diameter and form of the noodle to be
produced, and the size of the cross-sectional area of the noodle. 5For a
preferable size of the powder oil in the case of a Chinese noodle having a
general diameter, although the average particle size of the particles that
are distributed at the maximum (i.e., at the peak of the particle
distribution) may be of any size, it is 10preferably from approximately 150
pm to approximately 500 pm.        In a preferable embodiment, the dried
noodle may be produced by, for example, foaming and drying at approximately
90C to approximately 130C for 15approximately 3 minutes to approximately 20
minutes a raw noodle string comprising approximately 20% by weight to
approximately 50% by weight of moisture with respect to the total weight of
the main raw material, and more than approximately 0.5% by weight and less 



20than approximately 6% by weight of a powder oil that has been produced by
a spray-cooling process with respect to the total weight of the main raw
material, or may be dried up to a moisture content of 14.5% or less or 11%
or less by forming a desired porous 25structure by foaming and drying at
approximately 120C to approximately 150C for approximately 1 minute to
approximately 4 minutes and further drying, or foaming  12 and drying at a
temperature of approximately 120C or less. In this embodiment, the
gelatinization of the starch included in the dried noodle may be achieved
at 5any stage of the treatment at approximately 90C to approximately 130C
for approximately 3 minutes to approximately 20 minutes, or may be achieved
by the time the dried noodle has been dried up to a moisture content of
14.5% or less or 11% or less by the 10treatment at approximately 90C to
approximately 130C for approximately 3 minutes to approximately 20 minutes.
Alternatively, the gelatinization may be achieved at any time point of the
drying to a moisture content of 14.5% or less or 11% or less by further
15drying, or foaming and drying at a temperature of approximately 50C to
approximately 120C (the second treatment) after the foaming and drying for
approximately 1 minute to approximately 4 minutes at approximately 120C to
approximately 150C (the first 20treatment). Furthermore, in the two-stage
treatment in which such first treatment and second treatment are conducted,
the formation of the porous structure and the gelatinization of the starch
may be achieved between approximately 120C and approximately 150C 



25which is the first treatment, or may be achieved through the first
treatment, and the treatment at approximately 50C to approximately 120C
which is the  13 second treatment. By such treatment, a gelatinization
degree of 30 to 75%, 40 to 75%, or 50 to 75% is achieved, thereby a dried
noodle having excellent texture that produces a smooth sensation during
swallowing is provided.       The noodle dough may be formed by using any
of means known per se. Materials comprising a main raw material and a
powder oil which are generally required for the formation of a noodle dough
may be, for 10example, kneaded. In the formation of a noodle dough, in
general, moisture is present so as to knead materials. The amount of the
moisture used may be a moisture content that is required for the formation
of the noodle dough. For example, it may be any of 15conventional moisture
contents known per se, and for example, it may be approximately 20% by
weight to approximately 50% by weight with respect to the total weight of
the main raw material. In the case when a conventional dried noodle is
produced, when a noodle 20dough having such moisture content, for example,
a raw noodle body formed of a noodle dough comprising approximately 20% by
weight to approximately 50% by weight is dried under conditions of a high
temperature and a short time from the initiation of the drying, 25cracking
and excess foaming are produced. Therefore, it was difficult to dry a
conventional dried noodle under such high temperature and short time.
However,  14 



according to the embodiment of the present invention, it is possible to dry
a raw noodle body such as a raw noodle string at a higher temperature than
that in the conventional process as mentioned above, from the 5initiation
of the drying. Even though such drying is conducted, cracking and excess
foaming are difficult to produce in the dried noodle.        It is possible
to achieve the foaming and drying by conducting a treatment at
approximately 90C to 10approximately 150C for approximately 3 minutes to
approximately 20 minutes in the state that airflow is present, or
conducting a treatment by conducting the first treatment in the same state
at approximately 120C to approximately 150C and then conducting the
15second treatment at a temperature of approximately 50C to approximately
120C so that the total treatment time of the first treatment and the second
treatment becomes approximately 3 minutes to approximately 20 minutes. The
temperature may be set by setting a temperature 20that is measured as the
temperature in a drying field such as a drying chamber (generally referred
to as "in a chamber"). Furthermore, it is possible to achieve the flowing
of air by a means that is generally conducted so as to treat a noodle body
uniformly or 25promote drying, and for example, a means that is utilized in
general hot air drying of a dried noodle such as an airflow generating
device, an air blower or  15 the like may be utilized. In the case of air
blowing, the airflow velocity therefor may be an airflow velocity that is
generally conducted in the production of a dried noodle. For example, the
airflow velocity 5may be approximately 1 m/s to approximately 70 m/s.
Furthermore, other examples are approximately 1 m/s to approximately 30
m/s, approximately 5 m/s to approximately 15 m/s, approximately 8 m/s to
approximately 13 m/s, approximately 9 m/s to 10approximately 11 m/s such as
approximately 10 m/sIn 



other words, the foaming and drying may be conducted under a condition in
which air is made to flow at a high temperature of approximately 90C to
approximately 150C. In the early stage in which the raw noodle body 15is
put under the condition in which air is made to flow at a high temperature
of approximately 90C to approximately 150C, foaming and gelatinization are
mainly produced in the dough and a porous structure is formed, and at the
same time, the drying and 20gelatinization of the dough proceed gradually.
It is considered that this foaming is stopped together with the hardening
of the noodle body associated with the drying, and further drying is
proceeded subsequently. The gelatinization may be completed between the
foaming 25and drying, or may be produced during the additional period of
drying. Similarly, in the case when the production is conducted by a
two-step treatment of the  16 first treatment and second treatment, the
production may be conducted similarly under a condition in which air is
made to flow. Depending on the treatment temperature and treatment time,
the foaming, 5gelatinization, formation of a porous structure and drying
are achieved at any of the stages.       Hereinafter an example of the
process for the production of the dried noodle will be described. See FIG.
2. 10First, raw materials for a noodle dough are kneaded by a mixer to
prepare a noodle dough (Si) Next, a raw noodle string is formed from the
noodle dough by a noodle-making machine (S2). This is dried in hot air at
approximately 90C to approximately 150C 15(S3).This is cooled (S4).
The noodle dough may be prepared by kneading of the raw materials, and the
kneading may be conducted by any of conventional methods known per se. A
raw noodle string may be formed from the 20prepared noodle dough by forming
a belt-shaped noodle 



by rolling or the like, and thereafter cutting the noodle into a noodle
string shape, or processing into a noodle string shape by using an
extruder. As mentioned above, instead of the shape of a noodle string, the
25noodle dough may be formed into a noodle body having another shape. As
the process for forming a noodle body of each shape, any means known per se
may be use  17       The present invention also encompasses a dried noodle
produced by the production process. The dried noodle may generally be
provided as an instant noodle. The dried noodle may be provided in the
state that 5it is accommodated in any container known per se such as a cup,
a box or a packet. For example, the dried noodle may be provided after
being enclosed in a small packet made of a resin as one meal, or plural
meals may be enclosed in bulk into one packet made of a resin and
10provided. Alternatively, dried noodle(s) for one meal or plural meals may
be enclosed in one packet together with a soup stock and/or soup
ingredients which are respectively enclosed in small packets, and provided.
An example of the process for cooking the dried 15noodle is as follows.
Water is boiled in a pan, the dried noodle is added thereto after the water
has boiled, and the dried noodle is reconstituted by boiling while leaving
or stirring the noodle for approximately 1 minute to approximately 5
minutes. 20Where desired, the hot water may be seasoned, and soup
ingredients and/or cooked ingredients may be added to the hot water.
Another example of the process for cooking is as follows. Water may be
poured onto the dried noodle accommodated in a container and the dried 25
noodle may be heated by microwaves by a microwave oven or the like, or may
be heated by an ultralow-frequency wave by an induction heating cooking
device or the  18 like. However, the process is not limited by these, and
the dried noodle may be cooked over a required time by a means known per se
such as heating from water, 



heating in hot water and immersing in hot water. 5The hot water may be
seasoned by a cook by using any of seasonings known per se, or by using a
dedicated soup stock. The soup stock may be a liquid-type concentrated soup
stock or a powder soup stock. Furthermore, since the dried noodle according
to 10an embodiment of the present invention has a porous structure, it
requires a short time for boiling and is excellent in restoration property
and elasticity.        Furthermore, unlike conventional dried noodles, a
viscid sensation during reconstitution by boiling is 15suppressed in the
dried noodle according to an embodiment of the present invention, and thus
it is not always necessary to stir the noodle or wash the noodle with water
during cooking. This is because the gelatinization degree of the starch
becomes 30 to 75% 20by the heat during drying, thereby the elusion of the
starch that causes a viscid feeing is suppressed. In addition, since a
viscid sensation is suppressed, it is possible to use the hot water
directly as a soup without washing the noodle with water. 25Examples
Hereinafter the present invention will further be explained with reference
to Examples shown below. In  19 the following Examples, the unit "%" is %
by weight in all instances. 



<Preparation Examples> (Example 1)       1,000 g of wheat flour as a main
raw material, and 20 g (2% with respect to the wheat flour) of a spherical
powder oil in which particles distributing at the maximum have an average
particle size of 150 to 250 pm were put in a mixer. 300 g (30% with respect
to the wheat flour) of water was prepared separately, 20 g of salt and 5 g
of Kansui were added thereto and dissolved by stirring, the solution was
put into the mixer, and kneading was conducted to give a noodle dough. The
noodle dough was then rolled by rolls according to a conventional process
so as to have a thickness of 1.20 mm, and cut by a square cutter No. 20 to
form a raw noodle string having a width of 1.5 mm.       This raw noodle
string is cut into fixed quantities, accommodated in a retainer and dried
in hot air at a temperature of 130C and an airflow velocity of 10 m/s for 5
minutes to give a dried noodle of Example 1. All of the temperatures
described in Preparation Examples are temperatures that were set as
temperatures inside a chamber for drying. The obtained dried noodle of
Example 1 had a gelatinization degree of 71.7%. An enlarged drawing of the
cross-section of the dried noodle of Example 1 is  20 shown in FIG. 1A. The
cross-section represented a porous structure in which plural small vacuoles
are present over the whole area (FIG. 1A). (Example 2-1-1) 5<Example in
which drying temperature was changed; part 1> A dried noodle was produced
by using similar materials to those in Example 1 in a similar manner to
that in Example 1 except that hot-air drying was 10conducted at a
temperature of 90C for 20 minutes, and was designated as Example 2-1-1. The
obtained dried noodle of Example 2-1-1 had a gelatinization degree of
34.4%. (Example 2-1-2) 



15<Example in which drying temperature was changed; part 2> A dried noodle
was produced by using similar materials to those in Example 1 in a similar
manner to that in Example 1 except that hot-air drying was 20conducted at a
temperature of 105C for 11 minutes, and was designated as Example 2-1-2.
(Example 2-1-3) <Example in which drying temperature was changed; part 3>
25A dried noodle was produced by using similar materials to those in
Example 1 in a similar manner to that in Example 1 except that hot-air
drying was  21 conducted at a temperature of 110C for 9 minutes, and was
designated as Example 2-1-3. (Example 2-1-4)        <Example in which
drying temperature was changed; part 54> A dried noodle was produced by
using similar materials to those in Example 1 in a similar manner to that
in Example 1 except that hot-air drying was conducted at a temperature of
115C for 5 minutes, and 



10was designated as Example 2-1-4. (Example 2-1-5) <Example in which drying
temperature was changed; part 5> A dried noodle was produced by using
similar 15materials to those in Example 1 in a similar manner to that in
Example 1 except that hot-air drying was conducted at a temperature of 120C
for 4 minutes and 30 seconds, and was designated as Example 2-1-5. (Example
2-1-6) 20<Example in which drying temperature was changed; part 6> A dried
noodle was produced by using similar materials to those in Example 1 in a
similar manner to that in Example 1 except that hot-air drying was
25conducted at a temperature of 130C for 3 minutes, and was designated as
Example 2-1-6.  22 <Examples in which two-step drying was conducted; parts
1 to 13> (Example 2-2) A dried noodle was produced by using similar
5materials to those in Example 1 in a similar manner to 



that in Example 1 except that hot-air drying was conducted under a first
condition at a temperature of 150C and an airflow velocity of 10 m/s for 1
minute and 30 seconds and a subsequent second condition at a 10temperature
of 120C and an airflow velocity of 10 m/s for 3 minutes, and was designated
as Example 2-2. The obtained dried noodle of Example 2-2 had a
gelatinization degree of 56.4%. (Example 2-3) 15A dried noodle was produced
by using similar materials to those in Example 1 in a similar manner to
that in Example 1 except that hot-air drying was conducted under a first
condition at a temperature of 130C and an airflow velocity of 10 m/s for 2
minutes 20and a subsequent second condition at a temperature of 120C and an
airflow velocity of 10 m/s for 4 minutes, and was designated as Example
2-3. The dried noodle of Example 2-3 had a gelatinization degree of 50.8%.
(Example 2-4-1 to Example 2-4-11) 25Dried noodles were produced by using
similar materials to those in Example 1 in a similar manner to that in
Example 1 except that hot-air drying was each  23 conducted at a
temperature of 120C for 3 minutes or 4 minutes, at a temperature of 130C
for 2 minutes or 2 minutes and 30 seconds, or at a temperature of 135C for
1 minute and 30 seconds or 2 minutes, or at a 5temperature of 140C for 1
minute and 30 seconds or 2 minutes, or at a temperature of 145C for 1
minute and 30 seconds or 1 minute and 50 seconds, or at a temperature of
150C for 1 minute and 30 seconds, as the first condition, followed by a
condition under 10which the total treatment time for the first and second 



hot-air drying became 3 minutes to 20 minutes, each at a temperature of
120C or less, as the subsequent second condition, and the dried noodles
were designated as Example 2-4-1, Example 2-4-2, Example 2-4-3, Example
152-4-4, Example 2-4-5, Example 2-4-6, Example 2-4-7, Example 2-4-8,
Example 2-4-9, Example 2-4-10, Example 2-4-11 and Example 2-4-12,
respectively.  (Example 2-5-1 to Example 2-5-8) <Examples in which drying
temperature was changed> 20Dried noodles were produced by using similar
materials to those in Example 1 in a similar manner to that in Example 1
except that hot-air drying was conducted by each conducting drying at a
temperature of 150C for 1 minute, or at a temperature of 145C for 251
minute, or at a temperature of 140C for 1 minute, or at a temperature of
135C for 1 minute, or at a temperature of 130C for 1 minute or 1 minute and
24 30 seconds, or at a temperature of 120C for 1 minute or 1 minute and 30
seconds, as the first condition, followed by a condition under which the
total treatment time for the first and second hot-air drying became 53
minutes to 20 minutes each at a temperature of 120C or less, as the
subsequent second condition, and the dried noodles were designated as
Example 2-5-1 to Example 2-5-8, respectively.          (Example 3) <Example
in which particle diameter of 10powder oil was changed, part 1>       A
dried noodle was produced by using similar materials to those in Example 1
in a similar manner to that in Example 1 except that the powder oil added
had an average particle diameter of 150 pm or less, and was 



15designated as Example 3.  (Example 4) <Example in which particle diameter
of powder oil was changed, part 2> A dried noodle was produced by using
similar materials to those in Example 1 in a similar manner to 20 that in
Example 1 except that the powder oil added had an average particle diameter
of 250 to 500 pm or less, and was designated as Example 4.  (Example 5)
<Example in which particle diameter of powder oil was changed, part 3> 25A
dried noodle was produced by using similar materials to those in Example 1
in a similar manner to that in Example 1 except that the powder oil added
had  25 an average particle diameter of 500 pm or more, and was designated
as Example 5.  (Examples 6 to 11) <Examples in which addition amount of
powder oil was changed> 5Dried noodles were produced by using similar
materials to those in Example 1 except that the addition amounts of the
powder oil added were 7.5, 10, 15, 30, 40 and 50 g, respectively, in a
similar manner to that in Example 1 except that the airflow velocity 10was
15 m/s. These were designated as Examples 6 to 11. (Example 12) <Example in
which addition amount of powder oil was changed and drying temperature was
changed> A dried noodle was produced by using similar 15materials to those
in Example 1 except that the 



addition amounts of the powder oil added were 6 and 50 g, respectively, in
a similar manner to that in Example 1 except that the conditions for hot
air drying were temperatures of 130 and 90C and an airflow 20velocity of 5
m/s. This was designated as Example 12. (Example 13) <Example in which
scale-like oil was used>       A dried noodle was produced by using similar
materials to those in Example 1 except that 20 g of a scale-like powder oil
was added, in a similar manner to 25that in Example 1, and was designated
as Example 13. <Comparative Examples> (Comparative Example 1) <Example in
which powder oil  26 was not added and drying temperature was changed>
A dried noodle was produced by using similar materials to those in Example
1 except that a powder oil was not added, in a similar manner to that in
5Example 1 except that the conditions for hot air drying were temperatures
of 130 and 90C and an airflow velocity of 5 m/s. This was designated as
Comparative Example 1.          (Comparative Example 2) <Example in which
semi-solid 10palm oil was used> A dried noodle was produced by using
similar materials to those in Example 1 except that 20 g of a palm oil was
used instead of the powder oil in a similar manner to that in Example 1.
This was 



15designated as Comparative Example 2. (Comparative Example 3) <Example
without oil>       A dried noodle was produced by using similar materials
to those in Example 1 except that a powder oil was not added, in a similar
manner to that in 20Example 1, and was designated as Comparative Example 3.
(Comparative Example 4) <Example in which liquid-like refined rice oil was
used> A dried noodle was produced by using similar materials to those in
Example 1 except that 20 g of a 25refined rice oil was used instead of the
powder oil in a similar manner to that in Example 1. This was designated as
Comparative Example 3.  27  (Comparative Example 5) <Example in which
steaming was conducted> A dried noodle was produced by using similar
materials to those in Example 1 in a similar manner to 5that in Example 1
except that steaming was conducted at 0.5 kg/cm2 for 3 minutes prior to
conducting drying. This was designated as Comparative Example 5.
(Comparative Examples 6 and 7) <Examples in which addition amount of oil
was changed> 10Dried noodles were produced by using similar materials to
those in Example 1 except that the addition amounts of the powder oil added
were 5 and 60 g, respectively, in a similar manner to that in Example 1
except that the airflow velocity was 15 m/s. 15These were designated as
Comparative Examples 6 and 7, 



respectively.  (Comparative Example 8) <Commercially available dried
noodle> A general commercially available dried noodle 20(size of
cross-section: 1.15 mm x 1.50 mm, shape of cross-section: rectangular) that
was produced by a conventional method was designated as Comparative Example
8. This is a Chinese noodle for which a cooking time of 3 minutes is
recommended by the 25manufacturer.  28  (Comparative Example 9)
<Commercially available instant non-fried noodle>       A general
commercially available instant non-fried noodle (size of cross-section:
1.00 mm x 1.50 mm, shape 5of cross-section: rectangular) enclosed in a
packet which was produced by a conventional method was designated as
Comparative Example 9. This is a Chinese noodle for which a cooking time of
3 minutes is recommended by the manufacturer. 10(Comparative Example 10)
<Commercially available instant fried noodle>       A general commercially
available instant fried noodle (size of cross-section: 1.80 mm x 1.80 mm,
shape of cross-section: rectangular) enclosed in a packet 15which was
produced by a conventional method was designated as Comparative Example 10.
This is a Chinese noodle for which a cooking time of 3 minutes is
recommended by the manufacturer.          (Comparative Examples 11 to 20)
<Examples in which 20drying temperature was changed> Dried noodles were
obtained by using similar 



materials to those in Example 1, and conducting hot-air drying by
conducting, as the first condition, drying at a temperature of 160C for 1
minute to 2 minutes and 30 25seconds, at a temperature of 150C for 2
minutes or 2 minutes and 30 seconds, or at a temperature of 145C for 2
minutes or 2 minutes and 30 seconds, or at a  29 temperature of 140C for 2
minutes and 30 seconds, or at a temperature of 135C for 2 minutes and 30
seconds, respectively, and were designated as Comparative Examples 11 to
20. 5<Comparative tests>        Comparative tests were conducted for
Examples 1 to 13 and Comparative Examples 1 to 20 that were produced as
mentioned above.                Test 1. Consideration to porous structure
of 10noodle        The porous structures of the dried noodles were compared
by changing the drying temperature of the noodle and the addition amount of
the powder oil. Commercially available dried noodles were also
15investigated. The results thereof are shown in Table 1. The observation
was conducted by using a microscope manufactured by Olympus Corporation
(Olympus, SZH-ILLB) at 25 times magnification. The detection limit is 0.03
mm or more. Therefore, since 20pores having a size equal to or less than
the detection limit cannot be observed, the result in the case when an
observation was impossible is indicated as "0.00" in the following table. 
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average of 10 examples XVV1 NTH Unit porosity (%) average of 10 examples
XVW NTH  31       Here, for the column of "Average of 10 examples" in
"Porosity" shows an average value that was obtained from the values of the
porosities that were respectively obtained for 10 cross-sections. The "MAX"
5in Porosity shows the value of the porosity for the cross-section that
showed the maximum porosity among the porosities that were respectively
obtained for the 10 cross-sections. The "MIN" in Porosity shows the value
of the porosity for the cross-section that showed 10the minimum porosity
among the porosities that were respectively obtained for the 10
cross-sections.       The column of "Average of 10 examples" in "Unit
porosity" shows an average value that was obtained from the values of unit
porosities that were respectively 15obtained for the 10 cross-sections. The
"MAX" in Unit porosity shows the value of the unit porosity for the
cross-section that showed the maximum unit porosity among the unit
porosities that were respectively obtained for the 10 cross-sections. The
"MIN" in Unit 20porosity shows the value of the unit porosity for the
cross-section that showed the minimum unit porosity 



among the unit porosities that were respectively obtained for the 10
cross-sections.               Test 2. Comparison of gelatinization degrees
by 25difference in drying temperature       The gelatinization degrees were
compared by changing the drying temperature of the noodle. The  32 results
thereof are shown in Table 2. The gelatinization degree as used herein is
not an average value of several samples but the maximum value. In addition,
the lowest gelatinization degree was not less 5than 30% in all of the
samples of the respective Examples.   c a) ,Q   34       Test 3. Effects by
difference in property of powder oil An effect of suppressing excess
foaming (i.e., whether or not the hollowing as in FIG. 1B is produced) 5was
evaluated for the dried noodles in the cases when 



oils having different properties (i.e., solid, semisolid or liquid) were
used. Furthermore, a sensory test was conducted by tasting by panelists. In
the sensory test, Example 1 and Comparative 10Examples 2 to 4 were each put
into a pan containing boiled water and boiled for 4 minutes, and thereafter
evaluated by ten panelists, and the average evaluation is shown. The
evaluation was conducted by a five-grade evaluation, i.e., a five-point
scale by ten specialized 15panelists. The scores are as follows;        5 =
very good, 4 = slightly good, 3 = good, 2 = slightly bad, 1 = bad The
results thereof are shown in Table 3. As the 20results thereof, a
significantly excellent effect was observed on the effect of suppressing
excess foaming in the noodles for which the powder oil was used.
Furthermore, in the evaluation by tasting, there was no fine dried noodle
other than the cases when the powder 25oil was used.  35    r-H cn H c\i
00)100(1) .-1H.-i R.R4CD441 



5 x 0 > 0 x 0X EI:1W ULXIill  36       Test 4. Comparison of effects due to
differences in shape and particle diameter of powder oil Spherical powder
oils having different particle sizes were used. The powder oils used were
oils having a small diameter (average particle size: 150 pm), a middle
diameter (average particle size: 150 pm to 500 pm) and a large diameter
(average particle size: 500 pm), and a scale-like oil and a liquid oil.
Tests were conducted on Examples 1, 3 to 5 and 13 in similar 10manners to
those in Test 2. The results are shown in Table 4. As the results thereof,
a fine effect of suppressing excess foaming could be obtained in all of
Examples 1, 3 to 5 and 13. No difference was observed in the effects of
suppressing excess foaming by the 15differences in the average particle
size of the spherical oil and the shape of the powder oil. Fine evaluations
of tasting could be obtained in all cases, i.e., Examples 1, 3 to 5 and 13.
The finest evaluation of tasting could be obtained in the cases of Examples
1 20and 4.  .71-.Li)if).71-? I_r) LU In in O\0 0\o 0\o op CV CV i".1 A E E
v E 
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roro xxx 41 41 1_4  38       Test 5. Comparison of effects by difference in
addition amount of powder oil      A comparison was conducted in a similar
manner to that in Test 2 by changing the addition amount of the powder oil.
The results thereof are shown in Table 5.       In the case when 0.5% of
the powder oil was added, a preferable effect could not be obtained. On the
other hand, an effect of suppressing excess foaming could be observed when
0.75% of the powder oil was added. When the amount exceeded 6%, the
addition amount became excess and the evaluation of tasting was lowered.   



40       Test 6. Comparison of textures by the presence or absence of
steaming       Textures were compared by the presence or absence of
steaming in a similar manner to that in Test 2. The 5 results thereof are
shown in Table 5. In the case of Comparative Example 5 in which steaming
was conducted, an effect of suppressing excess foaming during drying could
not be obtained. The reason is considered to be that the powder oil 10was
molten by the steaming and in a state that is close to the case when a
liquid oil is added to a noodle dough. Furthermore, with respect to the
texture, in the case when steaming was conducted, the noodle had hardness
with strong elasticity without stickiness 15instead of soft texture with
stickiness.    42        Test 7-1. Relationship between temperature
condition of 90 to 13000 and treatment time        It was proved by
measurements and observations that the dried noodles produced in Example
2-1-1 to 5Example 2-1-6 each had a preferable porous structure, had a
preferable appearance without burning, and had a fine quality. The results
thereof are shown in Table 7. The circles in the table indicate the
conditions under which a fine porous structure was formed and a 10dried
noodle with a fine quality could be obtained.  43 
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Treatment time 20 min uTul TT I-FPI 6 5 min 4 min 30 sec LIT1-11 E  44
Test 7-2. Consideration for states of dried noodles treated at 120 to 160C
and then treated at 50 to 120C The results of the observation of the
appearances 5and formation of pores for the dried noodles produced in
Example 2-4-1 to Example 2-4-12 and Comparative Example 11 to Comparative
Example 20, i.e., in the cases when the noodle was treated at a high
temperature of 120C or more as the first treatment, and 10subsequently
treated at a temperature of 120C or less as the second treatment, are shown
in Table 8. The temperature conditions for the second treatment are
described in the lowest line and the line on that line in Table 8, and the
value that represents the time in 15the brackets in each column for the
examples in which the second treatment was conducted shows the treatment
time of the second treatment. For Example 2-4-9, Example 2-4-10 and Example
2-4-12 in which the first temperature condition is 145C, the second
treatment 20temperature was described in the brackets. 



(160C)       Here, in the treatment conducted at a temperature of 160C as
the first treatment, burning was produced in the appearance even by a short
treatment for 252 minute and 30 seconds or less. These noodles were judged
to be unpreferable at the time point when burning was produced in the first
treatment  43 (Comparative Examples 11 to 14).      The treatment conducted
at a temperature of 150C as the first treatment was judged to be
unpreferable at the time point of the treatment for 2 minutes or more
5since burning was produced in the appearance (Comparative Examples 15 and
16). (150C)       In the first treatment at 150C for 1 minute and 30
seconds or less, burning was not observed in the 10appearance, and this was
further treated at 120C for 3 minutes as the second treatment (Example
2-4-11). By such treatments, a suitable noodle of the present invention
could be obtained. When the first treatment was conducted at 150C 15for 1
minute as the first treatment and a treatment as the second treatment was
conducted at 50 to 120C for 2 minutes to 19 minutes, a suitable porous
structure could not be obtained at the time point when the first treatment
had been conducted, but a fine dried noodle 20can be obtained by further
conducting the second 



treatment (Example 2-5-1). (145C)       The treatment conducted at a
temperature of 145C as the first treatment was judged to be unpreferable at
25the time point of the treatment for 2 minutes or more since burning was
produced in the appearance (Comparative Examples 17 and 18).  46       In
the first treatment at 145C for 1 minute and 30 seconds, burning was not
observed in the appearance, and this was further dried at 120C for 3
minutes as the second treatment (Example 2-4-9). By such 5treatments, a
suitable noodle of the present invention could be obtained.       In
Examples 2-4-10 and 2-4-12 in which a treatment was conducted at 145C for 1
minute and 50 seconds as the first treatment and a treatment was conducted
at 1050C for 18 minutes and 10 seconds or at 70C for 15 minutes as the
second treatment, suitable noodles of the present invention could be
obtained. Although it is not shown in the data, a suitable porous structure
of the present invention could not be obtained in the 15case when a
treatment for 3 minutes to 20 minutes was conducted at a constant
temperature of 50 or 70C.       In Example 2-5-2 in which a treatment was
conducted at 145C for 1 minute as the first treatment and a treatment was
conducted at 50 to 120C for 202 minutes to 19 minutes as the second
treatment, a suitable porous structure could not be obtained at the time
point when the first treatment had been conducted, but a fine dried noodle
can be obtained by further treating the second treatment for a time of 2
minutes 25to 19 minutes (Example 2-5-2). 



(140C) The treatment conducted at a temperature of 140C  47 as the first
treatment was judged to be unpreferable at the time point of the treatment
for 2 minutes and 30 seconds since burning was generated on the appearance
(Comparative Example 19). 5In the first treatment at 140C for 2 minutes or
1 minute and 30 seconds, burning was not observed in the appearance, and
this was further treated at 120C for 2 minutes or 3 minutes and 30 seconds
as the second treatment (Example 2-4-8 and Example 2-4-7). By such
10treatments, suitable noodles of the present invention could be obtained.
In Example 2-5-3, a suitable porous structure could not be obtained at the
time point when a treatment at 140C for 1 minute as the first treatment
15had been conducted, but a fine dried noodle can be obtained by further
treating at 50 to 120C for a time of 2 minutes to 19 minutes as the second
treatment (Example 2-5-3). (135C) 20The drying conducted at a temperature
of 135C as the first treatment was judged to be unpreferable at the time
point of the treatment for 2 minutes and 30 seconds since burning was
produced in the appearance (Comparative Example 20). 25In the first
treatment at 135C for 1 minute and  30 seconds or 2 minutes, burning was
not observed in the appearance, and this was further treated at 120C  48
for 4 minutes and 30 seconds or 4 minutes as the second treatment (Example
2-4-5 and Example 2-4-6). By such treatments, suitable noodles of the
present invention could be obtained. 



In Example 2-5-4, a suitable porous structure could not be obtained at the
time point when a treatment at 135C for 1 minute as the first treatment had
been conducted, but a fine dried noodle can be obtained by further drying
at 50 to 120C for a time of 102 minutes to 19 minutes as the second
treatment (Example 2-5-4). (130C)        In the treatment conducted at 130C
for 2 minutes or 2 minutes and 30 seconds as the first treatment, 15burning
was not observed in the appearance, and this was further dried at 120C for
4 minutes or 2 minutes respectively as the second treatment (Example 2-4-3
and Example 2-4-4). By such treatments, suitable noodles of the present
invention could be obtained. 20In Example 2-5-5 and Example 2-5-6, a
suitable porous structure could not be obtained at the time point when a
treatment at 130C for 1 minute or 1 minute and 30 seconds as the first
treatment had been conducted, but fine dried noodles can be obtained by 25
further drying at 50 to 120C for a time of 2 minutes to 19 minutes as the
second treatment (Example 2-5-5 and Example 2-5-6).  49 (120C)        In
the drying conducted at 120C as the first treatment, burning was not
observed in the appearance by the treatment for 3 minutes or 4 minutes, and
this 5was further dried at 90C for 3 minutes or 2 minutes respectively as
the second treatment (Example 2-4-1 and Example 2-4-2). By such treatments,
suitable noodles of the present invention could be obtained. In Example
2-5-7 and Example 2-5-8, a suitable 10porous structure could not be
obtained at the time 



point when a treatment at 120C for 1 minute or 1 minute and 30 seconds as
the first treatment had been conducted, but fine dried noodles can be
obtained by further conducting a treatment at 50 to 120C for a 15time of 2
minutes to 19 minutes as the second treatment (Example 2-5-7 and Example
2-5-8). (Conclusion)        From the following results, as shown in Table
8, it is possible to produce a dried noodle according to 20the present
invention even by drying treatments that are conducted under two continuous
conditions with temperature conditions that differ from each other.
Furthermore, from these results, it is also possible to conduct the foaming
of the noodle and the 25drying of the noodle by two steps with different
temperature conditions. In other words, it is possible to obtain a fine
noodle by foaming at a temperature of  50 120 to 150C and then drying at a
temperature of 50 to 120C. The data in Table 8 shows the average evaluation
of the evaluations by six panelists. The respective symbols in the table
indicate the conditions 5under which the following results were obtained;
White triangle: the condition under which a porous structure was formed but
burning was produced in the appearance            Black triangle: the
condition under which a porous 10structure was formed but burning was
present in the appearance, and drying was excessive 



Circle: the condition under which a fine porous structure was formed and
the quality was fine X-->circle: the condition under which a porous
15structure was not formed at the observation after the first treatment,
but a porous structure was formed by conducting the subsequent second
treatment at a temperature condition of 50 to 120C and the quality was
fine.  51 (Second treatment time)  ) (uTw C) (u-nu z) (uTw o urm z) (18 min
10 second) (u-nu ST) 0 -1--)Z 
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00 -du =(1) (I) D cn urtu  52        Test 8. Comparison of Example 1 with
commercially available dried noodle, instant non-fried noodle and instant
fried noodle For the plural evaluation items relating to 5texture for the
dried noodle of Example 1, and Comparative Example 8 (a commercially
available dried noodle), Comparative Example 9 (a commercially available
instant non-fried noodle) and Comparative Example 10 (a commercially
available instant fried 10noodle), sensory evaluation was conducted by
Quantitative Descriptive Analysis (QDA) (Journal of Japanese Society for
Sensory Evaluation, Vol. 6, No. 2. pp. 138-145, 2002). Example 1 was cooked
in a similar manner to that in Test 2. Comparative Examples 8, 9 15and 10
were each cooked by a standard cooking method recommended by the
manufacturer, i.e., by reconstitution by boiling for 3 minutes.        The
sensory evaluation according to the QDA as used is analytic sensory
evaluation in which sensory 20evaluation by a standard QDA known per se is
applied to the evaluation of noodle texture. The sensory evaluation method
by the QDA is an objective evaluation method having a statistic reliability
in which differences among individuals are minimized. The 



25person who evaluates is a person who has been trained based on the QDA so
as to be able to exert a similar accuracy to that exerted by an analyzer.
For plural  53 indices relating to texture such as elasticity and
restoration property, data of numerical values was obtained. In order to
grasp a comprehensive characteristic from those numerical value data, an
5analysis of the main component which is a statistic processing was
conducted. The results thereof are shown in Table 3.       In the mapping
shown in FIG. 3, the main component 1 represents an index relating to
elastic force of 10texture and reconstitution by hot water, and the main
component 2 represents an index relating to smoothness and change over
time. By this evaluation, it was proved that the instant noodle according
to the present invention has fine reconstitution and excellent texture
15such as a smooth sensation during swallowing which were not possessed by
conventional instant noodles.       As shown in FIG. 3, the dried noodle
according to the present invention could achieve the features that have not
been achieved by any of conventional noodles. 20Therefore, it had quick
reconstitution in hot water and flexible elastic force as in instant
noodles (i.e., conventional non-fried noodles and conventional fried
noodles) in combination while having the features of conventional dried
noodles. 25According to the present invention, a dried noodle that can be
cooked finely in an 'easy manner within a short time, and a process for the
production of the  54 



same are provided. Since such dried noodle can provide excellent quality
and texture and can be cooked conveniently, it is widely accepted by
consumers. It is widely used in the food industry.  55 CLAIMS        1. A
dried noodle having a porosity in the cross-sectional area of the noodle of
from 0.1 to 15%, a unit porosity in the cross-sectional area of the noodle
of 5from 0.01 to 1%, a gelatinization degree of 30 to 75% and a porous
structure.        2. A process for the production of a dried noodle having
a gelatinization degree of 30 to 75% as a final gelatinization degree,
comprising: 10foaming and drying at 90 to 150C a raw noodle body formed
from a noodle dough comprising a main raw material and a powder oil, which
is entirely derived from an oil, in an amount of more than 0.5% by weight
and less than 6% by weight with respect to the total 15weight of the main
raw material.        3. The process for the production of a dried noodle
according to claim 2,       characterized in that the foaming and drying
are conducted at 90 to 130C. 204. The process for the production of a dried
noodle according to claim 2,       characterized in that the foaming and
drying are conducted by a first treatment at 120 to 150C and a subsequent
second treatment at 50 to 120C. 255. The process for the production of a
dried noodle according to any one of claims 2 to 4, characterized in that
the raw noodle body is a raw  56 



noodle string, and the foaming and drying are conducted for 3 minutes to 20
minutes.        6. The process for the production of a dried noodle
according to any one of claims 2 to 5, 5wherein the addition amount of the
powder oil is 0.75% by weight to 5% by weight with respect to the total
weight of the main raw material.        7. A dried noodle obtainable by the
production process according to any one of claims 2 to 6. 108. A process
for the production of a dried noodle, characterized in that the dried
noodle have a porosity in the cross-sectional area of the noodle of from
0.1 to 15%, a unit porosity in the cross-sectional area of the noodle of
from 0.01 to 1%, a gelatinization 15degree of 30 to 75% and a porous
structure, the process comprising:       foaming and drying at 90 to 150C a
raw noodle body formed from a noodle dough comprising a main raw material
and a powder oil, which is entirely derived 20from an oil, in an amount of
more than 0.5% by weight and less than 6% by weight with respect to the
total weight of the main raw material.        9. The process for the
production of a dried noodle according to claim 8, 25characterized in that
the raw noodle body is a raw noodle string, and the foaming and drying are
conducted for 3 minutes to 20 minutes.  57        10. The process for the
production of a dried noodle according to claim 8 or 9,       wherein the
addition amount of the powder oil is 0.75% by weight to 5% by weight with
respect to the 



5total amount of the main raw material.  ? 




